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Abstract 
The current study expands upon existing sleep research by assessing adolescent 
caffeine consumption and technology use around bedtime and group differences in 
caffeine consumption and technology use in regard to sleep onset time, duration and 
quality, as well as symptoms of delayed sleep phase syndrome (DSPS). Participants, 
ranging in age from 1 3  to 1 8  years, were recruited from two Midwestern high schools and 
one junior high school. Online survey software was used to capture adolescents' self­
reported caffeine consumption, technology use, and sleep. Adolescents who drank more 
caffeine did not spend significantly more time using technology at night, nor did they 
report significantly more sleep problems. However, students who spent more time using 
technology reported significantly less sleep than those who spent less time using 
technology. Students with a parent-set bedtime reported significantly longer sleep 
duration than students without a parent-set bedtime and students who used technology in 
their bedroom spent more time using it after 9 p.m. than students who used it elsewhere. 
Limitations and recommendations for future research are discussed. 
Keywords: sleep hygiene, adolescent sleep, caffeine and technology 
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Examining the Effect of Caffeine and Technology on Adolescent Sleep 
Sleep is a natural, necessary aspect of life. Insufficient sleep has detrimental 
effects including mood disturbance, somatic complaints, motor function impairment, 
cognitive impairment, behavior problems, academic problems, and decreased physical 
activity (Mindell & Owens, 20 1 O; Minkel, Banks, & Dings, 2009) . Adolescents appear to 
be particularly at-risk for sleep problems likely due to biological, emotional, and social 
changes that occur at this stage of development (Tarokh, & Carskadon, 2009) . Between 
33% and 75% of adolescents experience sleep problems, often related to insufficient 
sleep (Dawson, 2005). On average, experts estimate that adolescents require 9 to 9 .25 
hours of sleep per night; however only a small percentage of adolescents are obtaining 
this much sleep (Mindell & Owens, 20 1 0) .  Instead, studies suggest that adolescents sleep 
on average 7 to 7 .5  hours each night (Calamaro, Mason, & Ratcliffe, 2009; Dawson, 
2005). Roberts, Roberts, and Xing (20 1 1), found that up to 25% of adolescents reported 
sleeping 6 hours or less each night. 
Caffeine consumption and technology use are two practices shown to be 
detrimental to sleep. However, few studies have examined the effects of these practices 
on the adolescent population and only one study to date has examined how both of them 
influence sleep (Calamaro, et al . ,  2009) . In addition, having a parent-set bedtime has been 
shown to aide in improving sleep quantity and quality in adolescents (Short, et al . ,  20 1 1 ) .  
However, this effect has not been widely examined and merits further exploration, as  it 
could prove to be a protective factor for adolescent sleep. Parental supervision may also 
play a role in how many hours adolescents engage in technology use. 
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The purpose of this study is to further explore group differences in caffeine 
consumption, technology use, parent-set bedtime, and parental supervision in regard to 
adolescent sleep. Specifically, this study examined group differences in these variables in 
regard to sleep onset, sleep quantity, sleep quality, and symptoms of delayed sleep phase 
syndrome (DSPS). 
Sleep can be conceptualized as a biological process and as a learned behavior 
(Mindell & Owens, 20 1 0) .  It is dependent on many biological, emotional, and social 
processes, which vary based on age. To understand potential solutions for adolescent 
sleep problems it is first important to understand sleep architecture, the various processes 
that influence adolescent sleep, that adolescents obtain much less sleep than needed, and 
finally the benefits and detrimental effects of insufficient sleep. The following section 
explains the typical structure and pattern of sleep. 
Sleep Architecture 
Electroencephalography (EEG) is used to observe features of electrical patterns 
produced by brain waves, which aid in exploring the biology and architecture of sleep 
(Tarokh, & Carskadon, 2009). Measurements of eye movements and muscle tone are also 
common (Mindell & Owens, 2010). Using these mechanisms, researchers have 
discovered that normal sleep patterns develop before birth (Dawson, 2005) and are made 
up of two types of sleep, nonrapid eye movement (NREM) and rapid eye movement 
(REM) sleep. 
NREM. NREM sleep is broken down into three stages referred to as sleep stage 1-
111 (Tarokh, & Carskadon, 2009) . These three stages emerge around 6 months of life and 
by age 4, children display regular sleep patterns similar to those of adults (Dawson, 2005 ; 
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Mindell & Owens, 20 1 0) .  In sleep stages I and II, individuals can be woken easily and 
may not realize they have been asleep (Dawson, 2005). According to Mindell and Owens 
(20 1 0) during stage III (also known as deep sleep) individuals cannot be woken easily 
and when they are woken, they may feel disoriented and confused. Throughout NREM 
sleep, muscles are more relaxed than when awake and although muscles can be moved 
during stage III, the brain normally prevents this from happening by omitting signals to 
the muscles (Dawson, 2005). However, some parasomnias, such as sleepwalking, result 
in skeletal movement during NREM sleep (Mindell & Owens, 20 1 0) .  
REM. REM sleep is somewhat different from NREM sleep and is referred to as 
active sleep. This stage of sleep is called REM due to the rapid eye movement that occurs 
under closed eyelids . Dreams occur during REM sleep and breath and heart rate are 
irregular. Body temperature is also compromised so that sleepers do not sweat when hot, 
or shiver when cold. As in NREM sleep, it is difficult to move because signals to skeletal 
muscles are blocked (Dawson, 2005). 
Adolescent sleep architecture differs visually from preadolescent and adult sleep 
architecture. For instance, as adolescents mature, REM sleep takes place earlier during 
the sleep cycle. REM sleep typically takes place 1 50 to 1 80 minutes after sleep onset in 
preadolescents, whereas REM sleep typically takes place approximately 1 00 minutes 
after sleep onset in adolescents. Also, during stage II of NREM sleep in adolescence, 
more time is spent in stage II sleep overall than in preadolescence. In addition, 
adolescents experienced a 40 to 50 percent reduction of NREM stage III sleep when sleep 
quantity was maintained at 9 to 1 0  hours a night. According to EEG, these adolescents 
also experienced shorter brainwaves than what is commonly found in NREM stages II 
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and III as well as REM sleep. The brainwaves are likely shortened due to synaptic 
pruning, resulting in less NREM stage III sleep (Tarokh, & Carskadon, 2009). 
1 0  
In sum, brain waves are shorter in stage II NREM sleep, stage III NREM sleep, 
and REM sleep across adolescent development, with shorter brainwaves in more mature 
adolescents. This shortening appears to be independent of state, because it also appears 
during waking hours (Tarokh, & Carskadon, 2009) . Now that adolescent sleep 
architecture has been addressed, the following section discusses how biology influences 
adolescent sleep. 
Biological Aspects of Adolescent Sleep 
Circadian sleep-wake pattern and sleep. Several biological processes influence 
sleep. For instance, melatonin is a hormone secreted by the brain' s pineal body (pineal 
gland) which regulates the sleep/wake cycle.  The hypothalamus and light exposure 
regulate melatonin secretion, which ceases as dawn approaches, while the adrenal cortex 
increases cortisol secretion, signaling a person to wake up. Due to maturation of bodily 
systems, this hormone release pattern shifts in adolescence, with melatonin secretion 
occurring later in the evening and cortisol secretion later in the day (Dawson, 2005 ;  de 
Sousa, et al. , 2007). This makes it difficult for adolescents to fall asleep and wake when 
necessary for their lifestyle due to heightened sensitivity to evening light and lowered 
sensitivity to morning light (Dawson, 2005 ; de Sousa, et al . ,  2007) . Adolescents are more 
likely to experience up to a 2 hour sleep-phase delay (Mindell, & Owens, 20 1 0), which 
leads to a preference for going to sleep later at night and waking later in the day. Due to 
the effects of this phase delay, adolescents often get a "second wind" later in the day and 
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their morning nadir coincides with when they must wake up for school (Tarokh, & 
Carskadon, 2009). 
1 1  
There is evidence to suggest that having a preference for going to sleep later (i .e . ,  
delay in circadian sleep-wake pattern, night owl) versus earlier (i .e . ,  advance in circadian 
sleep-wake pattern, morning lark) is influenced by individual differences (i .e . ,  biology; 
Gruber, 20 1 3 ;  Mindell & Owens, 20 1 0 ; Sack & colleagues, 20 1 1 ). During adolescents, 
even children who are "larks," (i .e . ,  have more energy in the morning than in the 
evening) experience a relative delay in their sleep-wake pattern that is likely due (in part) 
to biology (i .e . ,  puberty) (Mindell & Owens, 20 1 0). This suggests that there is likely 
something strongly biological that influences sleep during adolescence. 
Puberty and sleep. Adolescence is a period in child development that is marked 
by puberty, the developmental period when the body becomes able to reproduce (Enger, 
Ross, & Bailey, 2007). Although it is unclear whether there is a direct link between 
puberty-related hormonal changes and sleep, release of the luteinizing hormone (LH), 
which is secreted during puberty, is augmented by sleep. Secretion of LH allows for 
sleep-related release of sex steroids, which allow for sexu�l maturation. 
Genetics and sleep. Although certain sleep disorders, such as nightwakings, 
sleepwalking, bruxism, sleep enuresis, obstructive sleep apnea, restless leg syndrome, 
and insomnia are known to have a genetic link (Mindell, & Owens, 20 1 0), less is known 
regarding genetic susceptibility of sleep problems in adolescence specifically (Roberts, et 
al . ,  20 1 1 ). This is likely due to complex interactions between internal and external 
aspects of adolescent sleep, leading to difficulty in determining whether adolescent sleep 
problems can be attributed primarily to biological or environmental factors (Tarokh, & 
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Carskadon, 2009). The next section discusses the various environmental variables that 
influence adolescents ' sleep. 
Environmental Aspects of Adolescent Sleep 
Along with biological processes, there are many environmental aspects of 
adolescent development that may deter optimal sleep (Roberts, et al . ,  20 1 1 ) .  These 
environmental aspects can be sorted broadly into emotional, education, work, social, and 
parental influences. 
Emotional. Stress and anxiety are examples of environmental influences that can 
influence and contribute to irregular sleep patterns (Calamaro, et al . ,  2009). Stress is 
associated with a variety of sleep detriments, including greater daytime sleepiness, poorer 
sleep quality, and shorter sleep duration (Kashani, Eliasson, & Vernalis, 20 1 1 ) .  Possibly 
because they are linked to stress and anxiety, children with chronic medical or 
psychological problems are at higher risk for sleep problems (Mindell, & Owens, 20 1 0) .  
Fuligni and Hardway (2006) found that studying and other school-related stressors during 
the day were modestly but consistently associated with less sleep at night. 
Educational. School start times are often earlier in junior high and high school 
than in grade school (Roberts, et al., 20 1 1 ;  Calamaro, et al., 2009). Because of these early 
start times adolescents rarely acquire adequate sleep on school days, which leads to 
drowsiness throughout their classes (Dawson, 2005). In order to compensate for early 
start times, adolescents often narrow the gap between waking and leaving for school 
(Carskadon, 1 990) or attempt to make up for lost sleep on weekends, which leads to 
significant variation in sleep schedule (Mindell, & Owens, 20 1 0) .  Students often spend 
more time studying and completing homework assignments in junior high and high 
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school than in elementary school in order to keep up with increased academic pressures 
(Carskadon, 1 990; Calamaro, et al . ,  2009) . Opportunities for extracurricular activities 
also increase in junior high and high school. These activities can place early morning and 
late evening demands on adolescents, which can contribute to less sleep (Roberts, et al . ,  
20 1 1 ) .  These demands can alter sleep drive in  that once adolescents become accustom to 
staying up late, it becomes more difficult for them to go to bed early (Mindell & Owens, 
20 1 0) .  
Employment. Late-night jobs can also be detrimental to adolescent sleep 
(Roberts, et al . ,  20 1 1 ), as well as part-time jobs in which students work 20 hours or more 
a week. Students who worked 20 hours or more a week reported staying up later, sleeping 
less on school and weekend nights, more symptoms of daytime sleepiness, and greater 
caffeine, alcohol, and tobacco access and use . Not surprisingly, the more hours students 
spent working and engaging in extracurricular activities the more students reported 
staying up late, sleeping less, and daytime drowsiness, (Carskadon, 1 990; Mindell & 
Owens, 20 1 0) .  
Socialization. Socialization via nighttime activities, such as dating and going out 
with peers, can also decrease total sleep time in adolescence (Roberts, et al . ,  20 1 1 ) .  These 
activities arise from increased freedoms acquired in adolescence, including driving and 
being allowed to stay out later (de Sousa, et al . ,  2007). Teens are more likely to report 
that they enjoy staying up late and peer influence may play a role in this (Carskadon, 
1 990). Socialization is important to adolescent development, and may render teens less 
willing to alter weekend sleep schedule so it more closely coincides with that of 
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weekdays (de Sousa, et al . ,  2007). In addition, socialization via electronic devices further 
deters beneficial sleep hygiene practices (Mindell, & Owens, 20 I 0). 
Parental influence. Parental influence shifts from greater influence at bedtime in 
younger adolescence to greater influence at wake time in older adolescence. Curfews are 
enforced more often with younger adolescents and they are correlated with earlier 
bedtimes, earlier rise times, and fewer self-reported symptoms of excessive daytime 
sleepiness (Carskadon, 1 990) . Allowing parents to continue bedtime setting in later 
adolescence may be a protective factor in helping teens improve their sleep. For example, 
Short and colleagues (20 1 1 )  found that, compared to adolescents without parent-set 
bedtimes, those with parent-set bedtimes went to bed earlier, obtained more sleep, and 
had improved daytime wakefulness and less fatigue. However, the groups did not differ 
significantly in how long it took them to fall asleep. When parent-set bedtimes were 
removed on weekends, sleep patterns did not differ significantly between the groups. 
Furthermore, adolescents and their parents often disagree regarding their perceptions of 
the adolescents ' sleep problems. Although only 20% of adolescents obtain the 
recommended amount of sleep, 70% of adolescent parents believe their teens are getting 
enough sleep (Mindell & Owens, 20 1 0). The next section discusses the benefits of sleep, 
as well as the detriments of not getting enough sleep.  
Benefits of Adequate Sleep and Detriments of Sleep Deprivation 
Biology. Although the overall function of sleep is still a mystery, researchers have 
demonstrated that slow wave sleep (SWS), which occurs during stage III ofNREM sleep, 
is highly restorative (Mindell & Owens, 20 1 0). For example, SWS aids in the regulation 
of important hormones, such as the growth hormone, the thyroid stimulating hormone, 
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and cortisol (Mindell & Owens, 20 1 0 ; Mullington, 2009) . Due to sleep ' s  homeostatic 
effect on these hormones, it also plays a crucial role in metabolism. For instance, glucose 
metabolism is slowed when sleep deprivation occurs, which can contribute to prediabetic 
symptoms. Leptin and Ghreline, two hormones involved in appetite, are compromised 
when sufficient sleep is not maintained. This can increase appetite, particularly for 
carbohydrate-rich foods. In addition, epidemiological studies suggest that there are many 
risks associated with habitual shortened sleep. Sleeping less than 6 hours a night can 
increase risk of cardiovascular disease, as well as diabetes, independent of other risk 
factors .  Furthermore, chronic partial sleep deprivation and severe acute sleep deprivation 
are associated with increased inflammation, which is associated with many diseases 
(Mullington, 2009) . Therefore, maintaining adequate sleep can help sustain ideal energy 
consumption and regulation (Mullington, 2009). 
Regulating body temperature. Regular sleep also helps maintain body 
temperature. When sleep occurs, core body temperature falls and readjusts to a regular, 
controlled state. This readjustment reduces metabolic heat production, which helps 
conserve energy. Short-term sleep loss alters the normal relationship between sleeping 
and waking and the 24 hour body temperature rhythm. If sleep occurs when the body's  
natural temperature i s  rising, which often happens when people stay up late and sleep in, 
it takes longer to fall asleep, sleep episodes are shortened, and people experience less 
stage III sleep. These effects can contribute to impaired alertness, as well as impaired 
depth and quality of recovery sleep (Szymusiak, 2009) . 
Excessive sleepiness. The effects of sleep deprivation are likely cumulative. For 
instance, Carskadon ( 1 990) found that the effect of short sleep durations of 5 hours a 
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night across seven days was additive in that students got progressively sleepier with each 
consecutive day of insufficient sleep.  Excessive sleepiness is the most common result of 
sleep deprivation. Sleepiness is a state of decreased ability to maintain wakefulness or an 
increased tendency to fall asleep at inappropriate times, which interferes with daily 
activities (Mindell & Owens, 20 1 0). Unplanned naps at all ages or planned naps after age 
5 suggests inadequate sleep or an underlying sleep-disrupting factor (Mindell & Owens, 
20 1 0) .  
Excessive daytime sleepiness can contribute to microsleeps, or brief lapses in 
alertness, which can impede concentration and retention resulting in errors, instability, 
and eventual decomposition of waking performance (Mindell & Owens, 20 1 0 ; Minkel, et 
al . ,  2009) . Microsleeps are more likely to occur during periods of low stimulation, 
including classroom instruction, reading, driving, and repetitive activities (Mindell & 
Owens, 20 1 0). For example, sleep deprivation resulted in 33% of students falling asleep 
at least once during school (Calamaro, et al . ,  2009). An increased risk of accidents can 
result when alertness is impaired during these activities, particularly when driving or 
operating machinery (Carskadon, 1 990; Minkel, et al . ,  2009). Sleep is the only cure for 
sleepiness and when sufficiently severe, excessive daytime sleepiness can lead to delayed 
sleep phase syndrome (DSPS) (discussed below; Carskadon, 1 990; Mindell & Owens, 
20 1 0) .  
Cognitive Problems. Insufficient sleep can lead to negative changes in attention 
and executive functioning, as well as degradation of neurobehavioral function, all of 
which are necessary for learning. For instance, researchers have found that better sleep is 
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associated with better grades, possibly because if one does school work tired, it is often 
done less efficiently and not as accurately (Mindell & Owens, 20 1 0) .  
In  addition, REM sleep is vital for encoding and consolidating memories (Brown, 
et al . ,  2006; Mindell & Owens, 20 1 0; Walker, 2009) . When information is not properly 
encoded, the retention of that information is less likely. Sleep also influences brain 
plasticity (i .e . ,  structural and/or functional neural changes that occur in the brain; Walker, 
2009) . 
Some symptoms associated with excessive sleepiness are similar to those of 
ADHD, and include impeded ability to perform complex tasks or tasks that require 
divided attention (Calamaro, et al . ,  2009; Mindell & Owens, 20 1 0 ; Minkel, et al . ,  2009). 
In addition, Carskadon ( 1 990) found that insufficient sleep and resulting daytime 
sleepiness resulted in performance failures and lapses in alertness. 
It is important to note that there are individual differences in cognitive 
performance after sleep deprivation and many people overestimate their performance 
when sleep deprived (Minkel, et al . ,  2009) . To negate these negative effects, adolescents 
may turn to stimulant drugs, such as caffeine and tobacco, to which they may become 
addicted. In addition, some teens experiment with alcohol, a drug that further decreases 
alertness. People may also mistakenly believe that sleep can be made up on the weekends 
or that 8 hours of sleep is healthy, no matter when it occurs (Brown, et al . ,  2006). 
However, short periods of rest, attempting to catch up on sleep, and wake promoting 
agents, such as caffeine, cannot substitute proper sleep. 
Driving. For adolescents, driving is a new experience and sleep deprivation can 
decrease alertness, impairing ability to drive safely. In the sample of adolescents 
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collected by Calamaro and colleagues (2009), 50% of adolescents who had their driver' s  
license reported feeling tired while driving, 50% had driven while sleepy, and one 
adolescent had fallen asleep while driving. 
Emotional Problems. Emotional changes are also notable when insufficient sleep 
occurs. However, the effect lack of sleep has on emotions varies across individuals and 
situations. Some of the changes may include excessive emotional reactions, depressive 
symptoms, increased irritability, impatience, and low frustration tolerance (Mindell & 
Owens, 20 1 0) .  One group of researchers found that sleep deprivation increased subjective 
negative mood, and impaired emotional functioning has also been reported (Minkel, et 
al . ,  2009). 
Psychological problems. Tiredness, the psychological result of excessive 
sleepiness, can impede initiation and persistence of behaviors and is comorbid with 
decreased mood. Sleep deprivation increases the likelihood of developing mood disorders 
such as depression, lower self-esteem, lower sense of well-being, and decreased quality 
of life (Calamaro, et al . ,  2009) . However, Fredriksen and colleagues (2004) found that 
mood disorders, such as depression and low self-esteem, do not increase the risk of 
shortened sleep, likely due to their association with excess sleep. Moodiness and 
decreased ability to successfully cope with stressors may also be influenced by 
sleepiness, which can impair social relationships (Carskadon, 1 990). The following 
section examines the effects of sleep deprivation specific to adolescents .  
Adolescents and Insufficient Sleep 
Sleep deprivation, the condition of not having enough sleep, is a multifaceted 
problem faced by many adolescents and there are many instances in which interactions 
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between adolescents' biological need for sleep and changes in their environment can 
deter adequate sleep (Mindell, & Ownes, 20 1 0) .  Insufficient sleep is common and 
persistent in adolescence, and in extreme cases can lead to sleep disorders, such as 
delayed sleep phase syndrome (DSPS; which is discussed below). 
1 9  
Prevalence and Consistency. Incidence, prevalence, and persistence of restricted 
sleep was explored by Roberts and colleagues (20 1 1 )  in a sample of ethnically diverse 
adolescents. Data from a sample of 4, 1 7  5 adolescents were examined, with 3, 1 34 
adolescents sampled at follow-up one year later. The researchers found that 20% of the 
sample was sleep deprived (sleeping 6 hours or less per night) at baseline and 1 7% were 
sleep deprived at follow-up. Therefore, restricted sleep was prevalent among adolescents 
sampled, and stable across time. Roberts et al . (20 1 1 )  also found that 54% of the sample 
were chronically sleep deprived and variables which were predictive of chronic sleep 
deprivation included females, older adolescents, more schoolwork, more extracurricular 
activities, and more life stress. Furthermore, a metanalysis conducted by Carskadon 
( 1 990) revealed that nighttime sleep duration decreased as adolescents matured. Bedtimes 
throughout high school tended to become later and rise times earlier due to the adolescent 
sleep-phase delay discussed above. In addition, Carskadon ( 1 990) found that adolescents 
reported large variations between weeknight and weekend sleep schedules, with less 
sleep reported on weekends. Timing of sleep between weekdays and weekends 
progressively increased across the teenage years . 
Results from another survey indicated that adolescents obtained an average of 9 
hours of sleep on non-school nights . Although this may be an optimal amount of sleep 
per night for adolescents, they were still unable to make up for sleep lost during the 
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school week (Carskadon, 1 990). In addition, even if total sleep time was consistent across 
adolescent age groups, greater daytime sleepiness was reported in older adolescents. 
Therefore, as adolescents mature, they may require more sleep than younger children. 
Delayed Sleep Phase Syndrome. Along with sleep deprivation in general, 
adolescents may suffer from sleep disorders. The most common sleep disorder in 
adolescents is delayed sleep phase syndrome (DSPS), a circadian rhythm disorder 
involving a significant and persistent shift in the sleep-wake schedule that interferes with 
environmental demands (Mindell & Owens, 20 1 0) .  This disorder often results in 
significant daytime sleepiness, as well as academic and behavior problems. Additional 
symptoms include consistent late sleep onset (usually after midnight), difficulty going to 
sleep at an earlier time, difficulty waking when needed in the morning, insomnia 
complaints, inattentiveness, dozing off, napping, mood changes, tardiness, and impulse 
control problems. These symptoms were assessed in the current study to determine which 
students exhibited symptoms consistent with DSPS . 
Delayed sleep phase syndrome affects about 7% of adolescents and symptoms, 
such as late sleep onset and difficulty rising in the morning, are similar to typical 
adolescent sleep patterns, which makes the disorder difficult to diagnose. With this 
disorder, a person' s  sleep circadian rhythm is interrupted, which makes falling asleep at a 
reasonable time difficult. Sleep onset may not occur until 2 a.m. to 4 a.m. 
Due to their detrimental nature and the potential for misdiagnosis (i .e . ,  ADHD), it 
is ideal for school personnel to be knowledgeable of and recognize the symptoms 
associated with sleep deprivation. If school personnel can properly identify symptoms 
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associated with sleep deprivation they may be able to educate and collaborate with the 
students' parents so that appropriate outside services are sought (Dawson, 2005). 
Treatments for DSPS include light therapy, a consistent sleep schedule, a 
melatonin supplement to help obtain a new sleep schedule, and advanced sleep therapy. 
Advanced sleep therapy consists of systematically advancing an adolescent ' s  sleep phase 
until the desired sleep-wake schedule is achieved. This can be accomplished by gradually 
advancing waking time to create mild sleep debt, then slowly advancing the adolescent' s 
bedtime. This treatment is recommended when phase advances are less extreme (e.g .  4 
hours or less; Kuhn, & Floress, 2008). A later school start time may also be beneficial . 
With later school start times, students often go to bed when they normally would, but are 
able to sleep later, which allows for a closer approximation of adequate sleep (Carskadon, 
1 990; Dawson, 2005 ;  Mindell & Owens, 20 1 0). Because DSPS is difficult to treat, it is 
best to take a pro-active approach, such as practicing good sleep hygiene which is 
discussed in the following section. 
A two process model of sleep regulation in adolescents. A two-process model 
of sleep regulation was established to help explain adolescent sleep development and the 
commonly experienced sleep phase delay (Tarokh, & Carskadon, 2009). In this model, 
sleep pressure and circadian processes interact to regulate amount and timing of sleep. 
The longer an adolescent is awake, pressure to sleep increases.  While the adolescent 
sleeps, pressure to sleep decreases.  When there is less pressure to sleep, circadian 
homeostasis may be altered, which may account for adolescents going to sleep later at 
night and waking later in the morning. Neither sleep pressure nor circadian processes 
alone cause this phase delay. However, their interaction allows for an arousing circadian 
Caffeine, Technology, and Sleep 
signal late in the day, which leads to alertness when homeostatic pressure would 
otherwise favor sleep (Tarokh, & Carskadon, 2009). 
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In preadolescents with optimal sleep schedules, this interaction allows maximum 
alertness from rising until bedtime. However, due to the pubertal phase delay, a 
restructuring of the relationship between sleep and the circadian processes occurs and the 
interaction pattern shifts to one that increases midday sleepiness in adolescence. 
Adolescents then naturally fall asleep later at night and wake later in the morning 
(Dawson, 2005). Furthermore, it is unlikely most adolescents acquire optimal sleep. 
Sleep onset often occurs later and sleep duration is shorter, resulting in chronic 
insufficient sleep on school nights, which is unlikely to be made up. Because adolescents 
rise with elevated sleep pressure, and at a circadian phase that does not support 
wakefulness, morning alertness is compromised (Tarokh, & Carskadon, 2009). As 
mentioned earlier, it is difficult to treat because of DSPS. Therefore, encouraging 
adolescents to practice good sleep hygiene is a pro-active approach that should be 
encouraged. 
Sleep Hygiene 
Sleep hygiene practices are habits or behaviors people engage in prior to sleep 
and proper practices are vital for healthy sleep (Mindell, & Owens, 20 1 0). In general 
good sleep hygiene practices include maintaining a consistent sleep-wake cycle, sleeping 
in a calm, cool, and dark environment, consuming little caffeine, and engaging in limited 
technology use prior to bedtime. 
Bedtime schedule/routine. Bedtime schedule is important for proper sleep 
hygiene because it impacts an individual ' s  ability to fall asleep. A bedtime schedule 
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includes a set bedtime, consistently maintaining this set bedtime, and appropriate parental 
supervision of the set bedtime. In addition, the bedtime routine should be relaxing (i .e . ,  
not excessively stimulating, e .g . ,  electronics, homework), involve the same three to four 
activities every night, and take no more than 30  minutes to perform. A relaxing sleep 
routine might include reading or meditating with dimmed lighting and little noise prior to 
falling asleep (Mindell and Owens, 20 1 0). 
Sleep environment. It is difficult to obtain ideal sleep if the body is too warm or 
too cold. One technique that can be used to decrease the time it takes to fall asleep, as 
well as increase deep sleep, is to take a warm bath a few hours before bedtime. Other 
techniques which target body temperature, such as use of blankets or fans, may also help 
initiate and maintain sleep. Mildly increasing the body's  ideal bedtime temperature can 
promote sleep as well (Szymusiak, 2009) . Lighting is another aspect of the environment 
that can influence sleep. For instance, lights that are bright enough for reading can 
negatively impact sleep, while low lighting from a nightlight is not likely to cause sleep 
disturbance. 
Technology. The light from technology screens, such as televisions, can disrupt 
melatonin production, which can negatively impact sleep (Mindell and Owens, 20 1 0; 
Calamaro, et al . ,  2009) . The additive effect of using multiple technological devices, 
especially those used close to the face (i .e . ,  cell phones, mp3 players, and laptops) can 
further delay melatonin production. In addition to upsetting melatonin production, many 
technological activities involve mentally stimulating games or activities (e.g . ,  texting). 
Because of this, it is recommended that all electronics be removed from the bedroom. 
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Stimulating play and exercise should also be avoided, as well as cognitively stimulating 
activities, such as homework. 
Caffeine. Caffeine consumption in youth and adolescents can also increase sleep 
disturbance (Calamaro, et al . ,  2009) . For instance, consuming caffeine in the evening has 
been shown to lengthen sleep latency (i .e . ,  the time it takes to fall asleep), decrease sleep 
efficiency, and decrease sleep duration. These effects occur because caffeine is a 
stimulant, which reduces sleep pressure and prevents the adenosine chemical from 
regulating sleep. 
Prior to 20 1 0, researchers at the Centers for Disease Control and Prevention found 
that caffeinated energy drinks were infrequently consumed by most youth in the United 
States .  However, in 20 1 0, 1 0% of daily caffeine consumption came from energy drinks in 
1 9-22 year olds, 2% of daily caffeine consumption came from energy drinks in 1 7- 1 8  
year olds, and 3 %  of daily caffeine consumption came from energy drinks in 1 2- 1 6  year 
olds (Tanner, 20 1 4) .  Even though the Academy of Pediatrics discourages caffeine 
consumption for children and adolescents due to its potentially harmful effects, 
researchers at the Centers for Disease Control and Prevention (20 1 0) found that children 
younger than 1 2  years of age consumed 60 to 70 milligrams (mg) of caffeine daily 
(approximately a 6oz cup of coffee or two, 1 2oz cans of soda; Tanner, 20 1 4) .  Warzak and 
colleagues (20 1 1 )  found that 5-7 year old children consumed approximately 52mg of 
caffeine per day (equivalent to approximately one 1 2oz can of Mountain Dew), and 
children 8- 1 2  years of age consumed 1 09mg of caffeine a day (equivalent to 
approximately two 1 2oz cans of Mountain Dew), per parental report. For older children 
and adolescents, soda was the most common source of caffeine identified. 
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Caffeine is potentially harmful because it increases heart rate and blood pressure 
and can also compound the effects of anxiety in youth with anxiety disorders . Caffeine 
has no nutritional value and inadequate data exists regarding its long-term effect on 
youth. Furthermore, there are no United States guidelines for how much caffeine can be 
healthfully consumed by young people (Tanner, 20 1 4) .  
Technology and Caffeine. There may be a positive correlation between caffeine 
consumption and adolescents' use of multiple technologies in the evening. Calamaro, et 
al . (2009), examined the effects nighttime technology use and caffeine consumption have 
on sleep duration and daytime behaviors in 1 00 adolescents. The majority of adolescents 
sampled used some form of technology and 82% reported that they watched television 
after 9 p.m. On average, youth watched 1 .5 hours of television per night. In addition to 
watching television, many adolescents reported engaging in another form of electronic 
activity after 9 p.m. For instance, text messaging (34%), talking on the phone (44%), 
being online (55%), playing computer games (24%), watching movies (36%), and 
listening to music via mp3 player (42%) . On average, adolescents reported spending 1 to 
2 hours on each of these activities. In addition, 85% of the sample reported caffeine 
consumption, with the daily median intake at 1 44mg (equivalent to approximately two 
and a half 1 2oz cans of Mountain Dew) . 
In terms of sleep, 20.6% of the sample obtained 8 to 1 0  hours of sleep each night. 
Caffeine consumption was not significantly correlated with amount of sleep in this 
sample, although consumption was lower for those who obtained adequate sleep. As 
would be expected, adolescents who engaged in more electronic activities after 9 p.m. 
slept significantly less than those who did not engage in many electronic activities. In 
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order to combat the effects of sleep deprivation, 3 7% of this sample napped after school 
and 42% napped on weekends (Calamaro, et al . ,  2009). The next section reviews studies 
pertinent to the proposed research. 
Summary of the Current Literature 
Sleepiness and delayed sleep phase syndrome (DSPS) symptoms that result from 
sleep deprivation are often viewed as normal aspects of adolescent development 
(Carskadon, 1 990) . These concerns are common among adolescents and providing 
information regarding sleep hygiene practices could foster awareness of this problem in 
adolescents and in adults who work with them. Only one research study to date 
(Calamaro, et al . ,  2009) has studied the effects of caffeine and technology on adolescent 
sleep. However, the relationship between these variables and sleep onset and DSPS 
symptoms were not examined. In addition, the adolescent sample was drawn from a 
suburb in Pennsylvania, limiting generalizability of results to other areas of the country. 
Furthermore, Short et al . (20 1 1 )  found that in an Australian sample, children with parent­
set bedtimes slept longer and reported better sleep quality than children without parent­
set bedtimes. Investigating whether there are differences in adolescent sleep for those 
with parent-set bedtimes and those without parent-set bedtimes in an American sample 
would add to the existing literature . In addition, no one has specifically examined where 
the majority of adolescents who use technology after 9 p.m. are using technology. It is 
likely that many adolescents use technology after 9 p.m. in their beds, without their 
parents' knowledge. Ipads and cell phones are conducive to covert use due to their small 
size and features that light-up in the dark. 
Caffeine, Technology, and Sleep 27 
Research Questions 
The current study expands upon existing sleep research by assessing adolescent 
r 
caffeine consumption and technology use around bedtime and group differences in 
caffeine consumption and technology use in regard to sleep onset time, duration and 
quality, as well as symptoms of delayed sleep phase syndrome (DSPS). Group 
differences in regard to parent supervision and technology use were also examined. 
Specifically, parent-set bedtime, child location while using technology, parent awareness 
of technology use, and sleep were examined. The following research questions were 
answered: ( 1 )  Do adolescents who drink more caffeine after 4 p.m. spend more time 
using technology after 9 p.m.? Calamaro et al (2009) found that adolescents who drank 
more caffeine spent more time using technology, therefore it is hypothesized that 
adolescents who drink more caffeine after 4 p.m. spend more time using technology after 
9 p.m. (2) Do adolescents who spend more time using technology after 9 p.m. and drink 
more caffeine after 4 p.m. take longer to fall asleep (sleep onset), sleep less at night 
(sleep duration), report poorer sleep quality, and more DSPS symptoms? Based on 
previous research (Calamaro, et al. ,  2009), it is hypothesized that adolescents who spend 
more time using technology after 9 p.m. and drink more caffeine after 4 p.m. take longer 
to fall asleep, sleep less at night, report poorer sleep quality, and more DSPS symptoms. 
(3) Do adolescents with a parent-set bedtime fall asleep more quickly (sleep onset), sleep 
more at night (sleep duration), and report better sleep quality compared to adolescents 
without a parent-set bedtime? Short and colleagues (20 1 1 )  found that adolescents with a 
parent-set bedtime fell asleep in the same amount of time (sleep onset), slept more at 
night (sleep duration), and reported better sleep quality compared to adolescents without 
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a parent-set bedtime. Therefore, it  is hypothesized that adolescents with a parent-set 
bedtime experience the same amount of sleep onset time, longer sleep duration, and 
report better sleep quality compared to adolescents without a parent-set bedtime. (4) Are 
there group differences in where adolescents use technology and whether or not their 
parent is aware that they use technology after 9 p.m.,  and amount of time spent using 
technology after 9 p.m.? It is hypothesized that adolescents who use technology in their 
bedroom, and have parents who are unaware of their technology use spend more time 
using technology after 9 p.m. 
Method 
Participants 
One hundred participants were recruited from a Midwestern junior high school 
and two Midwestern high schools. A large number of participants is recommended when 
using statistical analyses such as correlation and analysis of variance. In addition, 
Calamaro et al . (2009) analyzed results of 1 00 participants (ages 1 2  to 1 8) in a similar 
study, implying that this number and age range would be adequate for the current study. 
Student demographic information is reported in Table 7. Participants ranged in age from 
1 2  to 1 8  years, with a mean age of 1 5  (two participants declined to provide their age) . 
Students in the sample attended 7th through 1 2th grade. Each grade had approximately the 
same number of participants except 1 1 th grade which had.the most participants (i .e . ,  28 ;  
see Table 7) .  There were 4 7 male and 51  female participants (two participants declined to 
state their sex) . The most prevalent race was Caucasian (89% of participants) . The 
majority of participants (75%) lived with their mother and/or father and at least one 
sibling. A few students lived with other family members or had other family members 
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living in the home with them. A quarter of the students surveyed received free/reduced 
lunch. Most students (86%) reported maintaining A, B, and/or C grades in school. Most 
participants (74%) did not have an illness or disability. A few students had asthma or 
allergies, and a few students reported they had been diagnosed with ADHD. Several other 
low-incidence illnesses or disabilities were noted by individual students. One participant 
failed to complete the survey, and the answers were included as "No response" in Table 
7. This student was excluded from analyses. 
Setting 
The majority of data collection took place at a Midwestern junior high school and 
two Midwestern high schools, via Qualtrics software (Qualtrics, Provo, UT) using either 
a computer, tablet, or smart phone to access the survey in various locations (i .e . ,  
computer laboratory or classroom) after parents provided written consent and students 
provided written or verbal assent. A few students chose to participate outside of school 
(i .e . ,  home or library) with a device connected to the internet as long as their parent 
provided written consent. Whether participants were physically at school or outside of 
school all survey information was collected electronically via Qualtrics. 
Materials 
Adolescent caffeine consumption, technology use, and sleep questionnaire 
(ACCTUSQ). The ACCTUSQ (see Appendix A) was created by the primary investigator 
(Pl) for use on Qualtrics after consulting the literature and research-based measures 
including The School Sleep Habits Survey (SSHS; Bradly Hospital/Brown University 
Research Lab, 1 994), The Adolescent Sleep, Caffeine Intake, and Technology Use 
Questionnaire (ASCITUQ; Calamaro, et al . ,  2009), and The Brief lnfant Sleep 
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Questionnaire (BISQ; Sadeh, 2004). The ACCTUSQ i s  intended to obtain adolescent­
students ' demographic information, as well as information regarding technology use, 
caffeine consumption, and sleep. 
Demographics and technology use. Questions one through nine are demographic 
questions. Eight of the demographic questions were drawn from the SSHS and one was 
developed for this study (i.e. , item number seven, "Do you receive free/reduced lunch?"). 
Two questions regarding weeknight adolescent technology use were adapted from the 
ASCITUQ [i.e. item number 1 0, "On average, I spend hours using 
technology after 9 p.m. on week nights (week night defined as Sunday through Thursday 
night when school is in session)"]. The second of these questions (item 1 1 ) gauged 
whether or not adolescents used seven different technological devices after 9 p.m. on 
weeknights. Three questions (items 1 2, 1 3 ,  and 1 4) regarding adolescent location and 
parental supervision of technology use were developed for this questionnaire by the PI. 
Caffeine consumption. Two questions regarding weeknight adolescent caffeine 
consumption were also adapted from the ASCITUQ. The second of these questions (item 
1 6) gauged average serving size and average number of servings consumed after 4 p.m. 
on weeknights of 23 different caffeinated beverages. Colored images were included in the 
questionnaire to serve as references for participants regarding beverage size and/or type. 
Sleep. A question regarding parental-set bedtime (item 1 7) was drawn from the 
SSHS, and 1 0  questions from the SSHS related to sleep duration, sleep onset, and 
symptoms of delayed sleep phase syndrome (DSPS) were used. Item 1 8 , "Figure out how 
long you usually sleep on a normal school night and fill it in here," examined sleep 
duration. The students then entered their average sleep quantity in hours and minutes. 
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Item 1 9  looked at sleep onset via the question, "On school days, after you go to bed at 
night, about how long does it usually take you to fall asleep?" The students entered how 
long it usually took them to fall asleep in minutes. Items 20 through 27 examined 
symptoms of DSPS. Examples of these questions included, "People sometimes feel 
sleepy during the daytime. During your daytime activities, how much of a problem do 
you have with sleepiness (feeling sleepy, struggling to stay awake)?" (item 2 1 )  and, "I 
have difficulty going to bed early." (item 24). These questions were dichotomized and 
items 20, 26, and 27 were reverse scored to give a total number (0-8) of DSPS symptoms 
endorsed. The greater number of questions endorsed, the more DSPS symptoms a person 
experienced. One question (item 28) regarding sleep quality was drawn from the BISQ. 
This question was, "Please rate how well you usually sleep at night: (Check One)," and 
the options were, " 1 : Very Well, 2 :  Well, 3 :  Fairly Well, 4 :  Fairly Poorly, 5 :  Poorly, and 
6 :  Very Poorly." 
The ACCTUSQ was created with face validity in mind. Face validity is the extent 
to which a test can be subjectively viewed as covering the concepts it purports to measure 
(Sattler, 2008). All of the questions on the ACCTUSQ inquired directly about each of the 
topics (i .e . ,  demographic information, technology use, caffeine consumption, and sleep) . 
Participants knew what topics were being asked because of how the questions were 
framed (e.g. "On school days, after you go to bed at night, about how long does it usually 
take you to fall asleep?"). Therefore the ACCTUSQ had high face validity. 
The ACCTUSQ was also created to have high content validity. Content validity 
refers to the extent to which a measure represents all facets of a given construct (Sattler, 
2008). All of the questions on the ACCTUSQ covered each area under consideration in 
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this study. For instance, adolescents were asked about how much time they spend using 
technology, what types of technology they use, if they are allowed to use technology at 
night, if their parents are aware they are using technology at night, and where they most 
often use technology at night. Participants were also asked whether or not they drink 
caffeine, as well as average quantity and size they consume of 23 different caffeinated 
beverages. There were also questions regarding all of the facets of sleep necessary to 
assess adolescent sleep difficulties. For instance, questions which ask about average 
amount of sleep per night, how long it takes to fall asleep, how well participants sleep, 
why they go to sleep (i .e . ,  "My parents set my bedtime"), as well as eight questions 
regarding symptoms of DSPS (i .e . ,  whether or not the adolescent naps during the day and 
whether or not they are sleepy during the day) were included. Therefore, the ACCTUSQ 
also had high content validity. 
Procedure 
Approval from the Institutional Review Board at Eastern Illinois University was 
obtained prior to data collection. Permission to collect research data during school events 
(e.g . ,  parent-teacher conferences; sporting events) and non-academic school periods (e .g . ,  
lunch time and homeroom) was obtained from appropriate school personal at the junior 
high and high schools where data collection took place . In addition, school personnel at 
one of the high schools allowed data collection to take place in various class periods (e .g . ,  
English, homeroom, and computers) .  
At one of the high schools, the researcher sat at a table in a high-traffic area 
during school events and asked parents and students if they were interested in 
participating in the study. Hard copies of parental consent and student assent were 
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collected by  the researcher and then students had the option of  completing the survey 
immediately using an electronic device (e .g . ,  iPad) or at a later time (e.g . ,  at home or 
during their lunch hour at school) by providing the potential participant with the web 
address for the survey. 
At the junior high and other high school, the researcher passed out hard copies of 
parental consent forms and provided information about the survey to students during 
academic or nonacademic periods. Students who returned the parental consent form 
completed student assent and took the survey at a later date during the period in which 
the survey (ACCTUSQ) was first introduced using an electronic devise (e.g . ,  iPad) . The 
survey was made accessible online through Qualtrics. Students were asked to complete 
the ACCTUSQ and names were not associated with responses.  Participant identification 
was collected via informed consent documentation, but an identification number was 
used in association with survey responses on Qualtrics. In addition, only the PI had 
access to survey responses. Participants were informed that completion of the survey 
would take approximately 20 minutes.  
Upon questionnaire completion, students were compensated for participation with 
full-sized candy bars and the chance to win one of two $25 Walmart gift cards. An 
informational pamphlet regarding adolescent sleep hygiene (see Appendix B) was also 
made available to all students who attended the junior high and high schools (whether 
they participated or not) after the study was complete. Providing an informational 
pamphlet on adolescent sleep hygiene was intended to increase awareness of adolescent 
sleep problems and provide information on preventative practices or intervention for 
adolescents experiencing sleep problems. 
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Results 
Descriptive Analysis 
Technology use. Most participants (96 of 99; 96%) used at least one technology 
device after 9 p.m. on school nights and 4% indicated they did not use technology after 9 
p.m. Table 3 provides the number of students who reported to use each type of 
technology device. The numbers for each technology device represent the number of 
students who indicated they used that type of device after 9 p.m. Because participants 
could select multiple devices, the total number of technology endorsements exceeded the 
total participant sample (i .e . ,  99). The most frequently used technology device was cell 
phones (83% of students reported using cell phones after 9 p.m.) .  Half (50%) of the 
participants reported watching television after 9 p.m.,  24% reported using a 
computer/laptop, 2 1  % reported using an iPad/tablet device, and 1 9% reported playing on 
a gaming system (e.g . ,  Xbox) . Fewer participants use an iPod or mp3 player (7%), a 
handheld gaming system (3%), or another device (2%). Participants reported to use 2 
devices on average each night (range 0-7). The average amount of time spent using 
technology after 9 p.m. was 230 minutes or 3 . 83 hours (range 0-300 minutes or 5 hours) . 
Caffeine consumption. A ranking of most frequently consumed caffeinated 
beverages is reported in Table 2 .  Thirty-two of the 99 participants surveyed stated that 
they did not drink caffeine after 4 p.m. on school nights. Of the participants who reported 
drinking caffeine, serving sizes ranged from one 8oz can to over 1 OOOoz of caffeine from 
various types of drinks. Because drinking over 1 OOoz, let alone 1 OOOoz of caffeine in one 
night is unlikely, participants who endorsed over 1 OOoz of caffeine were excluded from 
inferential analyses involving caffeine intake. This narrowed the sample from 99 to 75 
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participants. The average number of  caffeine beverages consumed per night was about 
three (2 .70, range 0- 1 3) .  The average amount of caffeine drank by 75 participants was 
29.48oz (range 0- 1 00) and the median was 1 6oz. Of the participants who did drink 
caffeine, most (33%) reported drinking Coca-Cola, followed by Mountain Dew (27%), 
iced tea (25%), and Dr. Pepper (23%). Fewer participants endorsed drinking cappuccino 
or latte drinks ( 1 2%) or iced frappucino-type drinks ( 1 0%). The least consumed 
caffeinated beverages included Bawls ( 1  %), Sobe Adrenaline Rush ( 1  %), and AMP ( 1  %) . 
No participants drank Power Horse. Two percent of participants wrote in that they drank 
other caffeinated beverages, which were Kickstart and Faygo. Kickstart is an energy 
drink related to Mountain Dew, and Faygo is a soft drink that originated in Detroit, 
Michigan that comes in various flavors . 
Symptoms of Delayed Sleep Phase Syndrome. Most participants (93%) 
exhibited at least one symptom of DSPS (see Table 4). Two students out of 99 endorsed 
all eight symptoms and only six participants reported no DSPS symptoms. The average 
number of symptoms endorsed was about three (2 .90). Of the total number of participants 
(99), 47 reported that they woke up during the night. Of those 47 participants, 1 8  (3 8%) 
reported to wake up once during the night and 1 0  (2 1 % ) reported to wake up twice during 
the night. Few participants reported to wake up 3-5  times during the night and eight 
participants declined to answer how many times they work up. Thirty-eight of 99 
participants noted that they struggled with sleepiness. Seven of those stated that it is more 
than a little problem, one stated that it is a big problem, and two stated that it is a very big 
problem. Thirty-nine of the 99 participants reported to take naps, but only 1 5  reported to 
take naps on school days. Ten students reported to nap on weekends, seven reported to 
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nap only if  they were sick, and seven declined to state when they nap. Very few students 
reported that they fall asleep when they should not and/or experience insomnia. However, 
about half of the students sampled (56%, 5 1  % respectively) had difficulty going to bed 
early and/or had trouble getting up in the morning. In addition, most students had more 
energy to do things in the evening, rather than in the morning. 
Sleep onset. Most (83%) of the 99 students fell asleep within 1 hour of lights off. 
Participants fell asleep on average 3 8 .2 1 minutes after lights off (range 0- 1 80 minutes or 
3 hours; median sleep onset time was 20 minutes). 
Sleep duration. On average participants slept 460.22 minutes or 7 .67 hours 
(range 2 1 0-660 minutes or 3 . 5- 1 1 hours; median sleep obtained was 480 minutes or 8 
hours) .  On average, only 1 9  of the 99 participants surveyed slept the recommended 9 
hours or more (Mindell & Owens, 20 1 0),  48 participants slept 7-7 .5  hours on average, 
and 1 9  slept less than 7 hours a night. 
Sleep quality. Based on participant response, sleep quality ranged from sleeping 
"very well" to "very poorly."  On average, participants reported to sleep "well" and most 
participants (90%) reported to sleep "very well," "well," or "fairly well ." Only seven 
participants (7%) reported to sleep poorly. 
Inferential Analyses 
To answer research question 1 ,  "Do adolescents who drink more caffeine after 4 
p.m. spend more hours using technology after 9 p.m. ?" a Pearson product moment 
correlation was completed to determine the relationship between amount of caffeine 
drank after 4 p.m. on school nights and time spent using technology after 9 p.m. on 
school nights. Preliminary analyses were performed to ensure assumptions of normality, 
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linearity, and homoscedasticity with no serious violations noted. The correlation between 
the two variables was positive, but nonsignificant, r(74) = .08 , p = . 50  (See Table 1 ) . 
Therefore, participants who drank more caffeine after 4 p.m. on weeknights did not spend 
significantly more time using technology on weeknights after 9 p.m. In addition, the 
correlation between caffeine intake after 4 p.m. on weeknights and sleep duration was 
negative, but nonsignificant, r(74) = - .07, p = . 57  in the current sample (See Table 2). 
Therefore, participants who drank more caffeine did not obtain significantly less sleep. 
Research question 2, "Do adolescents who drink more caffeine after 4 p.m. and 
spend more time using technology after 9 p.m. take longer to fall asleep (sleep onset), 
sleep less at night (sleep duration), report poorer sleep quality, and more delayed sleep 
phase syndrome (DSPS) symptoms?" was analyzed using two MANOV A. MANOV A is 
used to compare groups and determine whether or not differences between groups on 
related dependent variables are likely to occur by chance (Pallant, 20 1 3) .  Participants 
were dichotomized into those with low or high technology use for one MANOV A and 
those with low or high caffeine intake for the other MANOV A. Four dependent variables 
were used: Sleep onset time, sleep duration, sleep quality, and number of DSPS 
symptoms endorsed. 
For the MANOVA regarding technology, preliminary assumption testing was 
conducted to check for normality, linearity, univariate and multivariate outliers, 
homogeneity of variance-covariance matrices, and multicollinearity with no serious 
violations noted. Ninety minutes was the cut point designated by SPSS analysis software. 
There was a statistically significant difference between students who spent 90 minutes or 
less using technology after 9 p.m. on school nights and those who spent more than 90 
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minutes using technology after 9 p.m. on school nights on the combined dependent 
variables, F (4, 95) = 3 . 1 5 , p  = .02; Wilks' Lambda = .88 ;  partial eta squared = . 1 2 .  When 
the results for the dependent variables were considered separately, the only difference to 
reach statistical significance, using a Bonferroni adjusted alpha level of 0 .0 1 3 ,  was sleep 
duration, F ( l ,  97) = 1 2 .3  7, p = .00 1 ,  partial eta squared = . 1 1 ,  which is a medium effect 
size . An inspection of the mean scores indicated that students who used technology 90 
minutes or less after 9 p.m. on school nights reported about 60 more minutes of sleep a 
night (M = 490.67, SD = 12 .57) than students who spent more than 90 minutes using 
technology after 9 p.m. on school nights (M = 426 .53 ,  SD = 1 3 .22; See Table 3) .  
For the MANOVA regarding caffeine, preliminary assumption testing was 
conducted to check for normality, linearity, univariate and multivariate outliers, 
homogeneity of variance-covariance matrices, and multicollinearity, with violations 
noted in the assumption of homogeneity of variance-covariance matrices and the 
assumption of equality of variance for the sleep onset time and DSPS symptom variables. 
In other words, the variability of responses for each group of participants (i .e . ,  those 
drinking less than 1 6oz and those drinking more than 1 6oz of caffeine a weeknight) were 
not similar. However, analysis of variance is fairly robust, despite violations of this 
assumption, as long as group sizes are fairly similar (Pallant, 20 1 3) .  Sixteen ounces was 
the cut point designated by SPSS analysis software. There was no statistically significant 
difference between students who drank 1 6oz of caffeine or less after 4 p.m. on school 
nights and students who drank more than 1 6oz of caffeine after 4 p.m. on school nights 
on the combined dependent variables, F (4, 7 1 )  = l .40, p = .24; Wilks' Lambda =.93 ; 
partial eta squared = .07.  This is a medium effect size, suggesting that with a larger 
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sample, statistical significance may have been reached. When the results for the 
dependent variables were considered separately, no differences reached statistical 
significance, using a Bonferroni adjusted alpha level of .0 1 3  (See Table 4). 
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Research question three, "Do adolescents with a parent-set bedtime fall asleep 
more quickly (sleep onset), sleep more at night (sleep duration), and report better sleep 
quality compared to adolescents without a parent-set bedtime?" was examined using 
MANOV A. The independent variable was parent-set bedtime, and participants were 
dichotomized into those with parent-set bedtimes and those without parent-set bedtimes. 
Twenty-one of 99 participants had a parent-set bedtime, and younger students were 
significantly more likely to have a parent-set bedtime than older students, r(97) = .2 1 ,  p = 
.04. MANOVA was then used to see if these two groups differed on the dependent 
variables:  Sleep onset time, sleep duration, and sleep quality. Preliminary assumption 
testing was conducted to check for normality, linearity, univariate and multivariate 
outliers, homogeneity of variance-covariance matrices, and multicollinearity with no 
serious violations noted. There was a statistically significant difference between students 
whose parents set their bedtimes and students whose parents did not set their bedtimes on 
the combined dependent variables, F (2, 95) = 3 .34,  p = .02; Wilks' Lambda = .9 1 ;  partial 
eta squared = . 1 0 . When the results for the dependent variables were considered 
separately, the only difference to reach statistical significance, using a Bonferroni 
adjusted alpha level of 0 .0 1 7, was sleep duration, F ( 1 ,  97) = 9 .34, p = .003 , partial eta 
squared = .09, which is considered a medium effect size. An inspection of the mean 
scores indicated that students with parent-set bedtimes reported about 70 more minutes of 
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sleep a night (M = 5 1 4 .62, SD = 20.06) than students without parent-set bedtimes (M = 
445 .58 ,  SD = 1 0 .4 1 ;  See Table 5) .  
Research Question four, "Are there group differences in where adolescents use 
technology and whether or not their parent is aware that they use technology after 9 p.m.,  
and amount of time spent using technology after 9 p.m. ?" was examined using a two-way 
between-groups ANOV A. In this analysis, participants were dichotomized into those who 
used technology in their bedroom and those who did not, as well as those whose parents 
were aware that they used technology and those whose parents were not aware. Of the 99 
participants, 79 used technology in their bedroom and 20 participants used technology 
outside of their bedroom. The majority of participants (89%) reported that their parents 
were aware of their technology use. The interaction and independent effects of both of 
these variables were then examined in relation to number of minutes spent using 
technology after 9 p.m. The interaction effect between where technology was used and 
parent awareness was not statistically significant, F ( 1 ,  95) = . 85 ,  p = .36 .  There was a 
statistically significant main effect for where technology was used, F ( 1 ,  95) = 5 .57 ,  p = 
.02 ;  and, the effect size was medium (partial eta squared = .06). Therefore, students who 
used technology in their bedrooms spent significantly more time using technology after 9 
p.m. than those who did not use technology in their bedrooms. The main effect for parent 
awareness, F ( l ,  95) = 2 . 1 0, p = . 1 5 , did not reach statistical significance (See Table 6). 
Discussion 
The purpose of this study was to explore group differences in caffeine 
consumption, technology use, parent-set bedtime, and parental supervision in regard to 
adolescent sleep. Specifically, this study examined group differences in these variables in 
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regard to sleep onset, sleep quantity, sleep quality, as well as symptoms of delayed sleep 
phase syndrome (DSPS). In the current study, students who spent more time using 
technology after 9 p.m. reported significantly less sleep than those who spent less time 
using technology. Students with a parent-set bedtime reported significantly longer sleep 
duration than students without a parent-set bedtime. Students who used technology in 
their bedroom spent more time using technology after 9 p.m. than students who used it 
elsewhere. However, adolescents who drank more caffeine after 4 p.m. did not spend 
significantly more time using technology after 9 p.m. In addition, adolescents who drank 
more caffeine after 4 p.m. did not take significantly longer to fall asleep, sleep less at 
night, report poorer sleep quality, or more DSPS symptoms. 
Surprisingly, 32% of participants did not drink caffeine after 4 p.m. on 
weeknights. However, the average number of beverages (2.70) and number of ounces 
(29.48) consumed were similar to those found in previous research (Calamaro, et al . ,  
2009). In  addition, sodas were overall the most popular beverages consumed by 
adolescents (Calamaro, et al . ,  2009) . As expected, most students used at least one 
electronic device after 9 p.m. on weeknights. Average amount of time spent using 
technology was more than expected, but plausible (3 . 83 hours) . Unlike in previous 
research (Calamaro, et al . ,  2009), cell phones rather than televisions were the most 
popular electronic device used by the current sample . This may be due to increased 
popularity and availability of cell phones since 2009. Cell phones can also be used in 
place of televisions to watch movies, videos, and TV shows. In addition, cell phones can 
be used to play music, which may account for very few students in the current sample 
using iPods or mp3 players. 
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As expected, most participants had at least one DSPS symptom. Fewer students 
than expected woke up often at night, were very sleepy during the day, and took naps on 
school nights. Fewer students had trouble going to bed early and waking up early than 
expected as well. Not surprisingly, most of the students had more energy at night than in 
the morning. In accordance with previous literature, adolescents in the current sample 
slept about 7 .5  hours a night on average (Calamaro, et al. ,  2009; Dawson, 2005) and 
about 20% obtained the recommended amount of sleep (Mindell and Owens, 20 1 0) .  
Fortunately, most adolescents in  the current sample slept well .  
In accordance with the researcher' s  hypotheses and previous research (Calamaro, 
et al . ,  2009), participants endorsing more time using technology after 9 p.m. were 
significantly different from participants who spent less time using technology in sleep 
duration. Specifically, students who used technology longer obtained about 30  less 
minutes of sleep a night, on average. However, students who spent more time using 
technology were not significantly different than students who spent less time using 
technology in sleep onset time, sleep quality, or number of DSPS symptoms experienced. 
Students fell asleep about 5 minutes faster if they used technology for a shorter amount of 
time, and had, on average, one fewer symptom of DSPS. The numerical difference in 
sleep quality was negligible .  It was likely more difficult to reach statistical significance in 
group differences for DSPS and sleep quality in general, because the possible response 
variance for these variables was much less than that of sleep duration and sleep onset 
time. 
In support of the researcher' s  prediction and previous research (Short, et al . ,  
20 1 1 ), children who had a parent-set bedtime slept significantly longer than children who 
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did not have a parent-set bedtime. Students with a parent-set bedtime slept about 70 more 
minutes a night, on average, than students without a parent-set bedtime. However, 
children who had a parent-set bedtime did not fall asleep any quicker than children who 
did not have a parent-set bedtime (also found by Short, et al . ,  20 1 1 ) .  Although Short et al . 
(20 1 1 )  found that children with parent-set bedtimes reported better sleep quality, this was 
not true for the current study. However, Short et al. (20 1 1 )  measured sleep quality as 
daytime wakefulness using the Maintenance of Wakefulness Scale, and fatigue using the 
Flinders Fatigue Scale, whereas the current study used a single question regarding 
subjective sleep quality. 
The current study was the first to examine where adolescents use technology after 
9 p.m. , as well as parent awareness of technology use . Results showed that students who 
used technology in their bedrooms spent more time using technology after 9 p.m. than 
students who used technology elsewhere. However, the hypothesis that students whose 
parents were aware of their technology use after 9 p.m. would spend less time using 
technology was not supported. Regardless of whether or not parents were aware of 
technology use, students spent about the same amount of time using technology. 
However, as parent awareness of technology use was self-reported by students, fewer 
parents may have been aware of technology use than was reported. Although not shown 
in this sample, parents may also be unaware of the extent students are using technology 
without supervision in their bedrooms. In addition, parents may not be aware of their 
potential role in limiting technology use and the positive impact it may have on their 
children' s  sleep.  Furthermore, parents may be partaking in technology use with their 
children (i .e . ,  watching a television show together) . 
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In contrast to findings garnered by Calamaro et al . (2009), the relationship 
between caffeine intake after 4 p.m. on school nights and time spent using technological 
devices after 9 p.m. on school nights was non-significant. Students with higher caffeine 
intake were not significantly different from students with lower caffeine intake in sleep 
onset time, sleep duration (also found by Calamaro et al . ,  2009), sleep quality, or number 
of DSPS symptoms. Although non-significant, students who drank less caffeine reported 
that they fell asleep about 6 minutes faster, slept about 30  minutes more, and had about 
one less symptom of DSPS (two symptoms instead of three) . The numerical difference in 
sleep quality was negligible; however the medium effect size suggests that statistical 
significance may have been reached with a larger sample. However, a much larger 
sample may be required. In addition, the relationship between caffeine intake after 4 p.m. 
on school nights and sleep duration was non-significant. 
Limitations 
One limitation of this study was the likelihood that some participants did not 
understand a few of the survey questions, particularly those regarding caffeine intake. 
Instead of simply answering how many ounces of caffeine they drank on average after 4 
p.m. on weeknights, participants were instructed to type in the average amount and size 
of various beverages they commonly drink on school nights. Having participants answer 
in this format may have been confusing for some students because 25 percent of them 
endorsed drinking amounts of caffeine that were impossible to consume in a single 
evening. Calamaro, et al . (2009) reported a median of 30oz of caffeine drank by 
participants, while 25 participants in this study endorsed 1 OOoz or more, with one student 
endorsing over 1 OOOoz of caffeine on average a night. Unlike the current questionnaire, 
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the Calamaro et al . (2009) questionnaire clearly stated that students could put "O" for 
number of servings if they did not endorse the drink. In the current study, students who 
reported to drink more than 1 OOoz of caffeine after 4 p.m. were excluded from analyses 
because consuming this much caffeine was unlikely. A simpler open-ended question 
asking number of ounces students commonly drink in the evening is recommended in the 
future, in addition to the multifaceted component. 
Because participants in the current study were not asked to report their total 
caffeine intake on a school night after 4 p.m.,  the researcher manually added the ounces 
of all caffeine items endorsed (i .e . ,  add ounces of three small servings of hot tea and one 
large serving of coffee) to determine total caffeine intake. In addition, time spent using 
technology, sleep onset time, and sleep duration time were all converted into minutes, 
which were easier to use in statistical analyses than hours . Human error could have 
occurred during this process. Therefore, it is recommended that these variables are 
initially reported as minutes, as well as hours, in future research. Because respondents 
may have difficulty reporting minutes, an answer format including minutes with hours in 
parentheses may be helpful. In addition, because a self-report format was used to collect 
data, some results may reflect social desirability, or responses that reflect favorably upon 
the respondent (Podsakoff & Organ, 1 986). 
Finally, participant sample size may have hindered ability to reach statistical 
significance in some analyses. In addition, participants sampled in this study lacked 
ethnic and residential diversity. The vast majority of participants (89%) were Caucasian 
and most of them resided in a small, rural town, while a few lived in a city. Therefore, 
results may not be representative of students living in urban, ethnically diverse areas . 
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Future Research 
Several recommendations can be made for future scientists who wish to attempt 
similar research. Conducting a similar study on a larger sample of children with more 
diverse backgrounds may yield more nationally relevant results, and a larger sample is 
likely necessary to reach statistical significance on all variables analyzed. Therefore, a 
power analysis is suggested to compute sample size necessary to reach statistical 
significance. Since the majority of these data were gathered in a rural area, some 
caffeinated beverages may have been more difficult to access (i .e . ,  Starbucks-type drinks 
and more obscure beverages such as Power Horse) . In addition, older students may be 
more likely to drink certain beverages, such as coffee, than younger students. Therefore, 
results from a college sample may shed more light on how caffeine influences sleep in 
late adolescence. Furthermore, the difference in caffeine intake between older high 
school students who can drive and younger students, as well as students who work and do 
not work could be examined. Academic grades could also be examined in regard to 
caffeine intake, technology use, and sleep.  If this were to occur, it would be necessary to 
verify grades rather than use self-report. 
Although caffeine intake did not seem as detrimental to sleep as technology use in 
this sample, caffeine intake' s  influence on sleep should be further explored. Asking 
participants the number of ounces of caffeine they typically drink on weeknights may 
lead to fewer overestimates of caffeine intake. For some students, sleep may be more 
influenced by technology use than caffeine consumption, and further research is 
recommended to tease apart these variables. 
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Other areas that may be further explored are parent-set bedtime and parent-set 
curfew on electronic devices and whether these variables combined, or individually, 
promote less technology use and better sleep in adolescents . In addition, parental 
occupation/education could be considered, as well as parent technology use. Finally, 
parent and student awareness of sleep hygiene practices in general and its relationship to 
caffeine intake, technology use, and sleep warrants further study. 
Conclusion 
Adolescents who drank more caffeine after 4 p.m. did not spend significantly 
more time using technology after 9 p.m. and adolescents who drank more caffeine 
after 4 p.m. did not take significantly longer to fall asleep, sleep significantly less at 
night, report poorer sleep quality, or more DSPS symptoms. However, sampling a 
larger amount of students or a different population (i .e . ,  college-aged students) may 
have yielded results indicating that caffeine does influence these variables .  
In addition, students who spent more time using technology after 9 p.m. reported 
significantly less sleep than those who spent less time using technology, and students 
with a parent-set bedtime reported significantly longer sleep duration than students 
without a parent-set bedtime. According to the literature (Mindell & Owens, 20 1 0) ,  
few parents seem aware of how little sleep their children are getting, as well as the 
detrimental effects of sleep deprivation and sleep hygiene practices that may help 
relieve them. Awareness of these results may encourage students to use technology 
less after 9 p.m. and parents to set their children' s  bedtimes, as well as place a curfew 
on technology use at night. 
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Students who used technology in their bedroom spent more time using it after 9 
p.m. than students who used it elsewhere. Therefore, removing technology from the 
bedroom may encourage healthier sleep habits and lead to better sleep outcomes for 
adolescents .  Further research into these topics may yield valuable information that 
would benefit the sleep and daytime productivity of adolescents. 
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Table 1 .  
Means, Standard Deviations, and lntercorrelation of Caffeine Intake and Technology Use 
Variable 
1 .  Ounces of Caffeine 
2. Minutes of Technology Use 
*p < .05 . * *p < .0 1 .  
M 
29.48 
95 .05 
SD 
33 .75 
70. 1 3  
1 .  
.08 
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Table 2 .  
Means, Standard Deviations, and Intercorrelation of Caffeine Intake and Sleep Duration 
Variable 
1 .  Ounces of Caffeine 
2. Minutes of Sleep Duration 
*p < . 05 .  * *p < .0 1 .  
M 
29.48 
460.22 
SD 
33 .75 
88 .4 1 
1 .  
- .07 
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Table 3 .  
Multivariate Analysis of Variance of Sleep Duration, Sleep Onset Time, Sleep Quality, 
and DSPS Symptoms by Minutes of Technology Use 
DV df df Error F Tech Use Mean SD Partial 
Eta 
S uared 
Sleep Duration 1 97 * 1 2 .37  > 90 Minutes 426 .53  94.63 . 1 1 
</= 90 Minutes 490.67 86 .86 
Sleep Onset 1 97 . 3 1 > 90 Minutes 40.83  46 .53  .003 
</= 90 Minutes 3585  42 .24 
Sleep Quality 1 97 1 .43 > 90 Minutes 2 .5 1 1 .0 1  .02 
</= 90 Minutes 2.25 1 .06 
DSPS Symptoms 1 97 . 5 1 > 90 Minutes 3 .02 1 . 89 . 0 1  
</= 9 0  Minutes 2.79 1 .3 3  
*p < .05 . * *p < .0 1 .  
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Table 4.  
Multivariate Analysis of Variance of Sleep Duration, Sleep Onset Time, Sleep Quality, 
and DSPS Symptoms by Ounces of Caffeine Consumed 
DV df df Error F Caffeine Intake Mean SD Partial 
Eta 
S uared 
Sleep Duration 1 73 1 . 88  > 16  Ounces 446. 1 9  1 00 . 1 9  .03 
</= 1 6  Ounces 474.08 74.79 
Sleep Onset 1 73 .52 > 16 Ounces 3 8 .67 47.47 .0 1 
</= 1 6  Ounces 32.05 3 1 .22 
Sleep Quality 1 73 .02 > 1 6  Ounces 2 .3 1 .89 .00 
</= 16 Ounces 2 .33  1 .08 
DSPS Symptoms 1 73 1 .43 > 16 Ounces 3 .03 1 . 84 .02 
</= 1 6  Ounces 2.62 1 .07 
*p < .05. * *p < .0 1 .  
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Table 5 .  
Multivariate Analysis of Variance of Sleep Duration, Sleep Onset Time, and Sleep 
Quality by Parent-Set Bedtime 
DV df df Error F Parent-Set Mean SD Partial Eta 
Bedtime Squared 
Sleep Duration 1 97 *9 .34 Yes 5 1 4 .62 69.00 .09 
No 445 . 58  96.98 
Sleep Onset 1 97 .25 Yes 33 .90 46.7 1 .003 
No 39 .37  43 .70 
Sleep Quality 1 97 . 1 7  Yes 2.29 1 . 3 1  .002 
No 2.40 1 .02 
*p < .05 . * *p < .0 1 .  
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Table 6. 
One- Way Analysis of Variance of Technology Use by Location and Parent Awareness 
Source df SS MS F p 
Technology in bedroom 1 26280.73 26280.79 * 5 . 55  .02 
Parent awareness 1 997 1 . 1 1 997 1 . 1 1  2 . 1 0  . 1 5  
Between groups 1 4026 .53  4026.53  0 .85  . 36  
Within groups 95 450 1 36 .92 473 8 .28 
Total 99 1 50962 1 .00 
*p < .05. * *p < .0 1 .  
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Table 7 .  
Student Demographics 
n =  1 00 
Sex 
Male 47 
Female 5 1  
Did not answer 2 
Racial Background 
Black/ African American 1 
Hispanic/Latino 1 
Native American 3 
More than one race 2 
Pacific islander 1 
White/Caucasian 89 
Did not answer 3 
Grade 
7th 1 8  
8th 1 2  
9th 9 
1 0th 1 9  
1 1 th 28 
1 2th 1 2  
Did not answer 2 
Age 
1 2  1 6  
1 3  1 1  
1 4  9 
1 5  20 
1 6  24 
1 7  9 
1 8  9 
Did not answer 2 
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Table 7 .  
Student Demographics Continued 
Live With 
Mom, Dad, Siblings 62 
Mom Only 3 
Dad Only 2 
Mom and Siblings 5 
Dad and Siblings 6 
Siblings 3 
Mom, Dad, Siblings, Other 1 
Non-Family Member 0 
Did not answer 1 3  
Grades 
A's  27  
A's  and B ' s  46 
B ' s  and C ' s  1 0  
C ' s  3 
C ' s  and D ' s  3 
D ' s  1 
D ' s  and F ' s  1 
Did not answer 9 
Illnesses/Disabilities 
None 74 
PTSD 1 
ADHD 5 
Asthma 1 3  
Vocal Chord Dysfunction 1 
Tourette ' s  1 
Allergies 1 
Eczema 1 
Irritable Bowel Syndrome 1 
Autism Spectrum Disorder 1 
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Table 8 .  
Technology Devices Used After 9 p. m. 
Device Type 
n = 99 
Cell Phone 83 
Television 5 1  
Computer/Laptop 24 
!pad/Tablet Device 2 1  
Other Gaming System (i .e . ,  X-box) 1 9  
Ipod/MP3 Player 7 
Handheld Game System (i .e . ,  Nintendo DS) 3 
Other 2 
No Technology 4 
62 
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Table 9.  
Caffeinated Beverages Consumed After 4 p. m. 
Cajfeinated Beverage 
1 .  Soda 
2. Starbucks-Type Drink 
3 .  Energy Drink 
Other Caffeinated Beverages 
Non-Caffeinated Beverages 
Coca-Cola (Any Kind) 
Mountain Dew (Any Kind) 
Iced Tea (Black or Chai, not Green) 
Dr. Pepper (Any Kind) 
Pepsi (Any Kind) 
Other Soda 
Cappuccino or Latte 
Iced Frappucino-Type Drink 
Hot Tea 
Starbucks Refreshers 
Coffee (Hot/Iced) 
Red Bull 
Monster (Any Kind) 
Rockstar (Any Kind) 
5 Hour Energy 
Full Throttle 
Full Throttle Quick Shot 
Red Bull Shot 
Bawls (Any Kind) 
Sobe Adrenaline Rush (Any Kind) 
AMP Energy Drink (Any Kind) 
Power Horse 
63 
n = 99 
33  
27 
25 
23 
20 
1 9  
1 2 
1 0 
9 
8 
7 
9 
7 
4 
3 
2 
2 
2 
1 
1 
1 
0 
2 
32 
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Table 1 0 . 
Delayed Sleep Phase Syndrome Symptoms Endorsed 
DSPS Symptoms 
1 .  Wake up during the night 
Once 
n = 99 
47 
8 
Twice 1 0  
Three times 6 
Four times 3 
Five times 2 
Did not respond 8 
2 .  Struggle more than a little with sleepiness during the day 3 8  
3 .  Nap on school days 1 5  
4 .  Fall asleep when should not 1 8  
5 .  Have difficulty going to bed early 56 
6 .  Experience insomnia 7 
7 .  Find it difficult to get up in the morning 5 1  
8 .  Have more energy in the evening than in the morning 82 
64 
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Appendix A 
Adolescent Caffeine Consumption, Technology Use, and Sleep Questionnaire 
Demographic Questions : 
1 .  Today' s Date : ________ _ 
2.  What is your sex? ______ _ 
3 .  What is your age in years? _____ _ 
4.  What grade are you in? __ 
5 .  What best describes your racial background? 
a. White/Caucasian 
b. Black/ African American 
c. Hispanic/Latino 
d. Asian/ Asian American 
e. Native American/Amerindian 
f. Multiracial (please specify) ______ _ 
g. Other (please specify) ______ _ 
6 .  Who lives in your home other than you? Please indicate yes or  no for every 
category below: 
a. Mother/step-mother ___ _ 
b. Father/step-father __ _ 
c. Older brother(s)/sister(s) __ _ 
d. Younger brother(s)/sister(s) __ _ 
e. Other family member(s) ______________ _ 
f. Non-family member(s) ______________ _ 
7.  Do you receive free/reduced lunch? (Choose One) 
Yes 
No 
8 .  Are your grades in school mostly? 
a. A' s 
b. A' s and B ' s  
c .  B ' s  and C ' s  
d .  C ' s  
e .  C ' s  and D ' s  
f. D ' s  
g .  D ' s  and F ' s  
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9. Do you have any disabilities or chronic illnesses (for example, asthma, diabetes, 
deafness, loss of the use of a limb, etc .)? 
Caffeine, Technology, and Sleep 
a. Yes (please specify) _______ _ 
b. No 
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1 0 . On average, I spend hours using technology after 9 p.m. on week 
nights (week night defined as Sunday through Thursday night when school is in 
session) . 
1 1 . Technological devices I use after 9 p.m. are : (Check All That Apply) 
Television 
Cell Phone 
__ Computer/Laptop 
__ Ipod/MP3 Player 
__ !pad/Tablet Device 
__ Handheld Game System (i .e .  Nintendo DS) 
__ Other Gaming System (i .e .  X-box) 
__ Other (please specify) ____________ _ 
12 .  I am allowed to use technology after 9 p.m. 
Yes --
No 
1 3 .  My parent is aware that I use technology after 9 p.m. 
Yes 
No 
14 .  The place I use technology most often after 9 p.m. is :  (Choose One) 
__ My Bedroom 
__ Living Room/Family Room 
Kitchen 
__ Other (Please Specify) _________ _ 
15 . Do you ever drink any drinks with caffeine after 4 p.m. on week nights (week 
night defined as Sunday through Thursday night when school is in session)? _ 
Yes _ No (If no, skip to question 1 8) 
1 6 . How many caffeinated beverages do you drink on average after 4 p.m. on week 
nights (week night defined as Sunday through Thursday night when school is in 
session)? Please select the size and number of servings for each type of drink. 
Caffeine, Technology, and Sleep 
v lli 
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1 rt oz 1 11 
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Reference: (Beverages DO NOT have to be 
Starbucks 
Beverage: 
Hot Tea 
Coffee (Hot/Iced) 
Cappuccino or Latte 
Iced Frappucino-Type 
Drink 
Reference: 
Beverage: 
Starbucks 
Refreshers 
Average number of servings: 
Average number of servings: 
Brand) 
Average Size (Choose 1 )  
__ Small (8 ounces) 
__ Medium ( 1 2  ounces) 
__ Large ( 1 6  ounces) 
__ Extra Large (20 ounces) 
More than 20 ounces 
Other (please specify): __ 
Average Size (Choose 1 ) :  
__ Small (8  ounces) 
__ Medium ( 1 2  ounces) 
__ 
Large ( 1 6  ounces) 
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Reference: 
Beverage: 
Iced Tea 
(Black or 
Chai) Do not 
Count Green tea­
Contains no caffeine 
Reference: 
Beverage: 
Coca-Cola 
(Regular/ 
Flavored/diet/ 
Zero) 
Average number of servings: 
Average number of servings: 
68 
__ Extra Large (20 ounces) 
More than 20 ounces 
Other (please specify): 
__ 
Average Size (Choose 1 ) :  
Small (8  ounces) 
__ 
Medium ( 1 2  ounces) 
__ Large ( 1 6  ounces) 
__ 
Extra Large (20 ounces) 
More than 20 ounces 
Other (please specify): __ 
Average Size (Choose 1 ) :  
__ Small (8  ounces) 
__ 
Medium ( 1 2  ounces) 
__ Large ( 1 6  ounces) 
__ Extra Large (20 ounces) 
More than 20 ounces 
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Reference: 
Beverage: 
Mountain Dew 
(Any Kind) 
Reference: 
Beverage: 
Dr. Pepper 
(Any kind) 
Average number of servings: 
Average number of servings: 
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Other (please specify): __ 
Average Size (Choose 1 ) :  
__ 
Small (8 ounces) 
__ 
Medium ( 1 2  ounces) 
__ Large ( 1 6  ounces) 
__ 
Extra Large (20 ounces) 
More than 20 ounces 
Other (please specify) : __ 
Average Size (Choose 1 ) :  
__ Small ( 8  ounces) 
__ 
Medium ( 1 2  ounces) 
__ Large ( 1 6  ounces) 
__ 
Extra Large (20 ounces) 
More than 20 ounces 
Other (please specify) : 
__ 
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Reference: 
Beverage: 
Pepsi 
(Any Kind) 
Reference:  
Beverage: 
Other Soda 
(For example: 
Mellow 
Yellow, 
Orange 
Soda) 
Average number of servings: 
Average number of servings: 
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Average Size (Choose 1 ) :  
__ Small (8 ounces) 
__ Medium ( 12  ounces) 
__ Large ( 1 6  ounces) 
__ Extra Large (20 ounces) 
More than 20 ounces 
Other (please specify): 
__ 
Average size (Choose 1 ) :  
__ Small (8 ounces) 
__ Medium ( 1 2  ounces) 
__ Large ( 1 6  ounces) 
__ Extra Large (20 ounces) 
More than 20 ounces 
Other (please specify): __ 
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Reference: 
Beverage: 
Full Throttle 
(Can size = 
1 6  ounces; 
Any Flavor) 
Reference: 
Beverage: 
Full Throttle 
Quick Shot 
(Can size = 
2 ounces) 
Reference: Regular: 
Beverage: 
Red Bull 
(Regular or 
Sugar Free) 
Average number of cans: 
Average number of cans: 
Sugar Free: 
Average number of servings: 
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Average Size (Choose 1 ) :  
__ Small (8 ounces) 
__ Medium ( 1 2  ounces) 
__ Large ( 1 6  ounces) 
__ 
Extra Large (24 ounces) 
Other (please specify): 
__ 
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Reference: 
Beverage: 
Red Bull 
Shot (Regular 
Or Sugar Free) 
Reference: 
Beverage: 
5 Hour 
Energy 
Reference: 
Beverage: 
Monster 
(Any Kind) 
Average number of servings: 
Average number of servings: 
Average number of servings: 
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Average Size (Choose I ) : 
__ Yi can ( I  ounce) 
__ 
I can (2 ounces) 
More than I can 
Average Size (Choose I ) :  
__ Yi can ( I  ounce) 
__ 
I can (2 ounces) 
More than I can 
Average Size (Choose I ) : 
1 6  ounce can 
24 ounce can 
32 ounce can 
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Reference: 
Beverage: 
Bawls 
(Any Kind) 
Reference: 
Beverage: 
Sobe 
Adrenaline 
Rush 
(Any Kind) 
Reference: 
Beverage: 
AMP 
Energy 
Drink 
(Any Kind) 
Average number of servings: 
Average number of servings: 
- .b t· 
,:
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Average number of servings: 
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Other (please specify): __ 
Average Size (Choose 1 ) :  
1 0  ounce bottle 
1 6  ounce bottle 
Other (please specify): __ 
Average Size (Choose 1 ) :  
8 ounce bottle 
1 6  ounce bottle 
Other (please specify): __ 
Average Size (Choose 1 ) : 
1 6  ounce can 
24 ounce can 
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Reference: 
Beverage : 
Power 
Horse 
(8 ounce 
Can/Bottle) 
Reference: 
Beverage: 
Rockstar 
(Any Kind) 
Average number of servings: 
Average number of servings: 
Other Caffeinated Beverage: 
Beverage Name: Average number of servings: 
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Other (please specify) : __ 
Average Size (Choose 1 )  
1 6  ounce can 
20 ounce can/bottle 
Other (please specify) : __ 
Average Size (Choose 
1 7. There are many reasons for doing things at one time or another. What is the main 
reason you usually go to bed on school days? (Mark one) 
a. My parents have set my bedtime 
b. I feel sleepy 
c .  I finish my homework 
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d. My TV shows are over 
e .  My brother(s) or sister(s) go to bed 
f. I finish socializing 
g. I get home from my job 
h. Other: 
------------
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1 8 . Figure out how long you usually sleep on a normal school night and fill it in here . 
[Do not include time you spend awake in bed. Remember to mark hours and 
minutes, even if minutes are zero] . 
-----
hours minutes 
19 .  On school days, after you go to bed at night, about how long does it usually take 
you to fall asleep? 
minutes 
------
20. Some people wake up during the night. Others never do. Do you wake up during 
the night? 
Yes 
How many times per night on average? ___
_
__
_
_ _ 
No 
2 1 .  People sometimes feel sleepy during the daytime. During your daytime activities, 
do you struggle with sleepiness (feeling sleepy, struggling to stay awake)? 
Yes 
How much of a problem is sleepiness for you? (please specify) 
__ No problem at all 
__ A little problem 
__ More than a little problem 
__ A big problem 
__ A very big problem 
No 
22. Some people take naps in the daytime every day, others never do. Do you nap? 
Yes 
When do you nap? (please specify) 
__ I sometimes nap on school days 
__ I sometimes nap on weekends 
__ I never nap unless I am sick 
No 
23 .  I often fall asleep when I shouldn't.  (Choose One) 
Yes 
No 
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24. I have difficulty going to bed early. (Choose One) 
Yes 
No 
25. I experience insomnia. (Choose One) 
Yes 
No 
26. Is it easy for you to get up in the morning? 
Yes 
No 
27. When do you have the most energy to do things? 
__ Morning more than evening 
__ Evening more than morning 
28.  Please rate how well you usually sleep at night: (Check One) 
__ l Very Well 
2 Well 
__ 
3 Fairly Well 
__ 4 Fairly Poorly 
__ 
5 Poorly 
__ 6 Very Poorly 
76 
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Appendix B 
Sleep Tips for Adolescents 
The following recommendations will help you get the best sleep possible and make it 
easier for you to fall asleep and stay asleep as well as to get enough sleep: 
•!• Sleep schedule: Wake up and go to bed at about the same time on school nights 
and non- school nights. Bedtime and wake time should not differ from one day to 
the next by more than an hour or so. Also set your bedtime so that you can get 
enough sleep. 
•!• Weekends:  Don't sleep in on weekends to "catch up" on sleep. This makes it 
more likely that you will have problems falling asleep at bedtime. 
•!• Naps: If you are very sleepy during the day, nap for 30 to 45 minutes in the early 
afternoon. Don't nap too long or too late in the afternoon or you will have 
difficulty falling asleep at bedtime. 
•!• Sunlight: Spend time outside every day, especially in the morning, as exposure to 
sunlight or bright light, helps to keep your body ' s  internal clock on track. 
•!• Exercise : Exercise regularly. Exercising may help you fall asleep and sleep more 
deeply, al- though it is best to avoid exercising close to bedtime. 
•!• Bedroom: Make sure your bedroom is comfortable, quiet, and dark. Make sure 
also that it is  not too warm at night, as sleeping in a room warmer than 75°F will 
make it hard to sleep. 
•:• Tum off televisions. computers. and radios: Late night television watching, 
computer game playing, Internet use, text messaging, and similar activities at 
bedtime can lead to problems falling and staying asleep. The low light level of a 
computer or television screen can also shift your internal clock, making it hard to 
fall asleep. 
•!• Bedtime: Make the 30 to 60 minutes before bedtime a quiet or wind-down time. 
Relaxing, calm, enjoyable activities, such as reading a book or listening to 
soothing music, help your body and mind slow down enough to let you sleep. Do 
not watch television, study, exerci se, or get involved in "energizing" activities in 
the 3 0  minutes before bedtime. 
•!• Snack: Eat regular meals and don't go to bed hungry. A light snack before bed is 
a good idea; eating a full meal in the hour before bed is not. 
•!• Caffeine: A void eating or drinking products containing caffeine in the late 
afternoon and evening. These include caffeinated sodas, energy drinks, coffee, 
tea, and chocolate. 
•!• Alcohol, drugs, and smoking: All of these things interfere with sleep. 
•:• Sleeping pills:  Don't use sleeping pills, melatonin, or other over-the-counter sleep 
aids. These may be dangerous, and your sleep problems will probably return when 
you stop using the medicine. 
•!• Don't drive drowsy: Teenagers are at the highest risk for falling asleep at the 
wheel. So don't drive when you haven't gotten enough sleep. Accidents are likely 
to happen in the middle of the afternoon as well as at night. 
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